Damgaard. Body height and arterial pressure in seated and supine men during 2G 29 centrifugation Am J Physiol Reg Intr Physiol xx:xx-xx 201x. It is known that arterial 30 pressure correlates positively with body height in males and it has been suggested that this is 31 due to the increasing vertical hydrostatic gradient from the heart to the carotid baroreceptors.
Introduction

51
Upon a change in posture from supine to upright, gravity causes a redistribution of blood and the arterial resistance vessels as well as an increase in heart rate (HR) and cardiac 58 contractility through the autonomic nervous system (3, 27).
59
Hydrostatic pressure gradients in upright individuals reduce venous return and unload the 60 carotid baroreceptors. It is therefore possible that the hydrostatic pressure gradient from 61 the heart to the head in upright subjects is a determinant of arterial pressure at heart level.
62
Tall versus short individuals might therefore be endowed with a higher arterial pressure Protocol. All subjects were instructed not to eat for at least two hours before the 111 experiment, so that they were neither hungry nor full during the experiment. They were 112 furthermore instructed to avoid nicotine and caffeine during the last 4 hours before the 113 experiment.
114
Prior to the experiment the rebreathing maneuver for measurement of cardiac output (CO) 115 was rehearsed thoroughly inside the gondola in both the seated and supine position.
116
Each experiment was performed, with the subject once seated and once in the supine 117 position in a randomized balanced order. In the seated position the legs were kept centrifugation. Subsequently, the G load was increased by 0.5 G/s to +2 G and maintained 128 at this plateau for 10 min, during which measurements of CO, arterial pressure and HR 129 were recorded after 3 (+2 G 3min ) and 8 min (+2 G 8min ), respectively.
130
After changing posture, the subject rested for approximately 10 min and the experiment 131 was repeated. Each subject was instructed to keep his head still during acceleration and 132 deceleration to avoid motion sickness.
133
Cardiac output. CO was determined by a foreign gas rebreathing technique, whereby a gas , while the nose was occluded with a clip. The volume 137 of rebreathing gas was determined as 30 % of the subject's vital lung capacity (2) ( Table 1) .
138
During rebreathing, gas was continuously sampled at the mouthpiece for estimations of end- 
144
The equipment was fastened perpendicular to the wall of the gondola and operated by the 145 subjects. The mouthpiece was suspended from the gondola wall by a string so that the 146 subjects only needed to manoeuvre the mouthpiece. The string length and thereby the 147 position of the mouthpiece was adjusted for each subject both in the seated and supine 
Anthropometric measures
151
Body height was determined with a Leicester height measuring scale.
152
To estimate arterial pressure at the level of the carotid sinus and at the level of the aortic 153 valves we used anthropometric data obtained in a recent publication (1) from 75 154 subjects with a body height varying from 147-206 cm. In these subjects, the distance 155 from the carotid sinus to the aortic valves (CS-AV) was determined using an ultrasound 156 technique (1). By simple measurements using a ruler on the subject in a seated position, we 157 furthermore determined the distance from the carotid sinus to the top of the head (CS-TH) 158 and the distance from the middle of the brachial arterial pressure cuff to the top of the head.
159
From these values the distance MidCuff-CS was calculated as the difference (MidCuff-TH) - 
160
CS-TH) whereas the distance MidCuff-AV was calculated as (MidCuff-CS) -(CS-AV). By
180
A mixed model ANOVA for repeated measures with height (tall and short) as between 181 subject factor and G-level as with-in subject factor in both seated position (+1 Gz, +2
182
Gz 3min and +2 Gz 8min ) and supine position (+1 Gx, +2 Gx 3min and +2 Gx 8min ) was used to 183 test for intra-group changes over time. Differences between mean values at +1 Gx and +2
184
Gx 3min and +2 Gx 8min were evaluated by a post-hoc multiple-range test (Scheffe). If a 185 different response to changes in G-level between the short and tall group was indicated as 186 a significant interaction (height*G-level), an unpaired t-test was used to evaluate whether 187 these differences (+1 Gz -+2 Gz 3min and +2 Gz 3min -+2 Gz 8min ) were significantly different.
188
Baseline data (Table 1) are presented as means and range, whereas all other data are 189 presented as means +/-SE. In all tests p<0.05 was chosen as the level of significance.
190
The statistical analyses were performed using SPSS for Windows (IBM SPSS Statistics 191 19).
192
Results
193
Ten tall and nine short subjects completed the experiment (Table 1) . One short subject (Fig. 2C ) decreased in the short group (26±4 mL, p=0.001) and more so in the tall 202 group (39±5 mL, p<0.0001; short vs tall p=0.047) when exposed to +2 Gz. Also CO 203 decreased in both the short (p=0.015) and tall group (p=0.001) (Table 2A) . TPR increased (Table 2A) . 
213
TPR increased in both the short (p=0.006) and tall group (p<0.001, Table 2b ).
215
Discussion
216
The present results show that during +2 Gz centrifugation, MAP at heart level increases in 217 seated males with no significant difference between short and tall individuals. However, arterial pressure regulation is sensitive to hydrostatic pressure gradients in the 229 cardiovascular system. Secondly, the increase in the arterial pressure ( Fig. 2A and Table   230 2A) must primarily have been accomplished by systemic peripheral vasoconstriction, 231 because CO was unchanged or fell in both groups during centrifugation. Thirdly, the 232 decrease in SV elicited a reflex increase in HR to protect CO from decreasing; We assume that the baroreceptors in the aorta were not or only modestly affected by +2 Gz-stress (Fig. 2B) . The mechanism for this may be a more pronounced inhibition of the Systemic arterial vasoconstriction. During +2 Gz, MAP increased within the same Although all subjects were familiarized with the procedure from test trials, it could be 288 argued that the increasing HR during centrifugation was caused by mental stress.
289
However, it is unlikely that stress should increase HR more in the tall than in the short 290 group during +2 Gz. We measured arterial pressure by an oscillometric method, which 291 prevented us from detecting temporal differences in MAP between the two groups, in 292 particular within the initial minutes. It is, however, evident that MAP stabilizes at the same 293 level at the 3 rd and 8 th min of +2 Gz exposure in both groups.
294
Perspectives and significance. The present finding suggest that acute baroreflex setting of 295 systemic vascular resistance is probably independent of body height, whereas the setting of 296 HR is not. It would be of interest to investigate the combined effect of age and body height on
297
HR and arterial pressure regulation to understand the implications of gravity for development 298 of hypertension and on health.
299
During +2 Gz MAP (at heart level) increased to approximately similar levels in tall and 300 short males. As the hydrostatic gradient from the heart to the head was greater, MAP was the heart and the eye (17). Therefore, It would be interesting to investigate whether the 308 blood flow to the brain is different in tall versus short males during high-level and/or long-309 duration +Gz loads, and whether the autoregulatory capacity is related body height.
310
Despite the abolishment of the hydrostatic pressure gradient, the hemodynamic response 311 differed between short and tall subjects when exposed to +2 Gx. In future studies size-312 dependent differences in the compression of the thorax in response to +Gx exposure Conclusion. The hypothesis that MAP at mid-brachial heart level would increase more in 316 the tall than in the short males was not confirmed. However, HR increased faster in tall 317 than short males during +2 Gz centrifugation, which might be attributed to the greater 12 hydrostatic heart to brain-distance and hence lower MAP in the carotid sinus. Our findings 319 indicate that body height is a factor for the increase in HR to protect CO from falling due to 320 a decrease in cardiac preload during orthostatic challenges. Peripheral arteriolar 321 constriction seems relatively independent of body height as the increase in TPR was not 322 different between the short and tall group.
323
The differences in arterial pressure and SV between short and tall during the +2 G X load 324 may reflect a more pronounced compression of the thorax in the front to back direction in 325 the tall males. This needs to be further investigated. invasive measurement of cardiac output in heart failure patients using a new foreign Table 2a : Cardiovascular parameters for the short and tall group in seated position at +1 Gz, +2 Gz3min and +2 Gz8min. Data are presented as mean ± SE for the tall group (n = 10) and the short group (n = 8). * Statistical significant (p<0.05) difference from +1 Gz and, ¤ statistical significant difference (p<0.05) from +2 Gz3min determined by a post hoc multiple-range-test (Scheffe). Table 2b : Cardiovascular parameters for the short and tall group in supine position at +1 Gx, +2 Gx3min and +2 Gx8min. Data are presented as mean ± SE for the tall group (n = 10) and the short group (n = 8). * Statistical significant (p<0.05) difference from +1 Gx determined by post hoc multiple-range-test (Scheffe). 
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